Thiazolidinedione and thiazole derivatives potentiate norfloxacin activity against NorA efflux pump over expression in Staphylococcus aureus 1199B strains.
Thiazol and thiazolidinedione derivatives are known in the literature for presenting several biological activities, such as anti-diabetic, anti-inflammatory, antiparasitic, antifungal and antimicrobial activity. With this in mind, this study reports on the synthesis and antibacterial activity of thiazole (NJ) and thiazolidinedione (NW) derivatives, as well as their effects in association with norfloxacin, against NorA efflux pumps in the Staphylococcus aureus 1199B (SA-1199B) strain. Among the 14 compounds evaluated, 9 were found to potentiate norfloxacin activity, with 4 compounds from the NJ series promoting a threefold norfloxacin MIC reduction. Molecular docking assays were used to confirm the binding mode of most active compounds. In the in silico study, the efficiency of the interaction of NJ series compounds with the NorA pump were evaluated. Derivatives from both series did not show considerable intrinsic antibacterial activity (MIC > 1024 μg/mL) against any of the tested strains. However, the NJ16 and NJ17 compounds, when associated with norfloxacin, reduced the MIC of this drug threefold and inhibited NorA pumps in the 1199B strain. Moreover, some NW (05, 10, 18, 19 and 21) and NJ compounds (16, 17, 18 and 20) presented low to moderate cytotoxicity against normal cells. Molecular docking studies supported the potent in vitro inhibitory activity of NJ16 and NJ17, which showed NJ16 and NJ17 possessed more favorable binding energies of -9.03 Kcal/mol and -9.34 Kcal/mol, respectively. In addition, NJ16 showed different types of interactions involved in complex stabilization. In conclusion, NJ16 and NJ17, in combination with norfloxacin, were able to completely restore the antibacterial activity of norfloxacin against S. aureus SA-1199B, the norA-overexpressing strain, with low cytotoxicity in normal cells.